and enhancing self-care management along with medical intervention (Norris et al., 2002) .
| BACKG ROU N D
Diabetes self-efficacy (DSE) is reported to be one of the most important predictors in effective self-care management for diabetes (Abubakari, Cousins, Thomas, Sharma, & Naderali, 2016; Lee, Lee, & Moon, 2016; Song, Ahn, & Oh, 2013) . DSE is a measure of the confidence of a person with diabetes and in his or her ability to care for him or herself and serves as an essential mechanism in diabetes selfcare (Rapley, Passmore, & Phillips, 2003) . The American Association of Diabetes Educators (AADE) specifies DSE as one of the prerequisites for proper diabetes self-care (American Diabetes Association, 2019) . In other words, patients with higher DSE are better at selfcare management. Therefore, improving DSE is effective for regulating blood glucose levels and improving overall health (ADA, 2019;  Al-Khawaldeh, Al-Hassan, & Froelicher, 2012; Liu et al., 2015; Rapley et al., 2003; Song et al., 2013) .
Type 2 diabetes comprises 90% of diabetes in older adults.
Insulin treatment is recommended for older persons with diabetes who have persistent hyperglycaemia despite taking oral hypoglycaemic agents, or have A1C 7.0% or greater after maximum or combined use of such agents (Korean Diabetes Association, 2013) . Early insulin treatment has been recommended for older persons with T2D; however, older adults with T2D who refuse insulin therapy tend to have higher psychological insulin resistance than do those who have already received insulin (Bahrmann et al., 2014) . Delayed insulin treatment caused by patients' psychological insulin resistance (PIR) can lead to poor glycaemic control, complications and ultimately deteriorated quality of life (Nam, Chesla, Stotts, Kroon, & Janson, 2010) . PIR can be attributed to psycho-cognitive factors such as low awareness about insulin treatment and low confidence, as well as supportive factors, including the absence of diverse external support (Song, 2016) . Hence, it is important to understand PIR and reduce it through education and counselling to promote proper self-care management (Davis & Renda, 2006) . PIR is rooted in negative emotions associated with insulin treatment such as guilt, loss and failure (Brod, Kongso, Lessard, & Christensen, 2009 ) and is more prevalent in patients with low DSE (Brod et al., 2009; Larkin et al., 2008; Nam et al., 2010; Nam & Song, 2014) . The results of the Survey for People who do not take Insulin (SPI), which was designed to identify the reasons why patients with diabetes refuse insulin treatment, showed a negative attitude towards insulin administration in subjects with poor self-efficacy (Larkin et al., 2008) . Self-care education with an emphasis on DSE and communication with the healthcare provider must be conducted to reduce PIR (Nam et al., 2010) . Healthy relationships with medical staff and proper DSE levels contribute to the lowering of PIR, so a PIR intervention programme must seek to improve DSE levels (Nam & Song, 2014) .
Diabetes self-care management (DSC) is integral to the maintenance of proper A1C levels and prevention of complications and is a decisive factor in patients' quality of life (Song et al., 2013) ; it is also related to PIR (Bahrmann et al., 2014; Fu, Qiu, & Radican, 2009; Kuo et al., 2017; Polonsky et al., 1995) . The Problem Area in Diabetes Survey (PAID), developed to measure psychosocial difficulties experienced by persons with diabetes, revealed that patients often experience psychosocial stress, which could hinder their DSC (Polonsky et al., 1995) . PIR has several negative implications, including poor glycaemic control, increased risk of complications, deterioration of health, poor self-care management and increased risk of death (Fu et al., 2009) . The reduction of PIR in T2D patients leads to improved self-care management and lower A1C levels (Kuo et al., 2017) . Systematic evaluation of PIR and nursing strategies can effectively alleviate negative attitudes towards insulin and improve the quality of self-care for patients (Bahrmann et al., 2014) . Enhanced DSC through the reduction of PIR ensures the maintenance of proper A1C levels and leads to improved quality of life (Song et al., 2013) . For older patients whose self-care may be limited due to reduced physical activity and psychological, social and functional impairments caused by ageing, a nursing strategy that caters to their unique needs is required (Sohn & Yang, 2013) . Therefore, it is crucial to understand the role PIR plays in the relationship between DSE and DSC.
| HYP OTHE S E S OF THE S TUDY
Based on the literature review, to confirm the role of PIR in the relationship between DSE and DSC, the authors proposed the following two hypotheses:
• (H1) both DSE and PIR would be associated with DSC.
• (H2) PIR would mediate the relationship between DSE and DSC.
| ME THOD

| Design
This study used a cross-sectional survey to examine the mediating role of PIR in the relationship between DSE and DSC. Structural 
| Participants and procedures
A total of 326 patients with T2D were recruited from an outpatient clinic at a university hospital in D-city and a public health centre in S-city of South Korea. These locations were selected because the hospital was the largest in D-city and had a large number of registered patients with diabetes. The public health care was the only health centre in S-city and had a community diabetes management system. Data were collected using self-report questionnaires, and details about the data collection protocol have been previously described (Song, Jeon, Cho, & Kim, 2016) .
A sample size of more than 200 is recommended to estimate the fit the basic models in SEM (Kline, 2015) . Eligible participants were 65 years of age or older, had A1C > 7.0 and were conscious and communicative. A1C was used for eligibility as it is the standard biomarker for glycaemic control and presents the average blood sugar for patients over the previous 2-3 months (ADA, 2019). The ADA (2019) guided that older adults with few comorbid chronic diseases and those who are cognitively intact should have a lower glycaemic goal.
In addition, they understood the purpose of the study and agreed to participate. Eligible participants with cognitive impairments, such as dementia, or difficulty answering the questions were excluded from the study. 
| Data collection and ethical consideration
| Measurement
| Psychological insulin resistance
PIR was measured using the Korean Psychological Insulin Resistance (K-PIR) scale developed by Song . 
| Diabetes self-efficacy
Diabetes self-efficacy was measured using the Diabetes Self-Efficacy Scale (DSES) developed by Rapley et al. (2003) and translated into Korean and tested for validity by Cho, Song, Jun, Lee, and Kim (2016) . DSES is composed of five sub-categories: diet (three items), self-treatment (five items), routines (four items), certainty about one's self-care (four items) and exercise (two items). The items of the survey are rated on a six-point Likert scale from 1 (not at all confident)-6 (totally confident). Possible scores range from 18-108, with higher scores indicating higher DSE. Cronbach's alpha for this study was 0.87.
| Diabetes self-care management
DSC was measured using the revised Summary of Diabetes Selfcare Activities (SDSCA) scale by Toobert, Hampson, and Glasgow (2000) , which was translated into Korean by Lee, Park, and Park (2005) and tested for validity by Chang and Song (2009) . The questionnaire consisted of a self-report scale to assess how many days over the past 7 days, the participant engaged in self-care as directed by the healthcare provider. The higher the score, the better the participant performed in his or her self-care. The revised SDSCA scale consists of 11 items: Diabetes Diet (four items), Diabetes Exercise (two items), Self-Monitoring of Blood Glucose (SMBG; two items), Diabetes Foot Care (two items) and Smoking (one item). The smoking item (i.e. whether the participant smokes cigarettes or not) was not included in this study. Cronbach's alpha for this study was 0.71.
| Data analyses
In a mediating effect model, the independent variable (X) can exert a direct or indirect effect on the dependent variable (Baron & Kenny, 1986) . If the relationship between the independent variable and the dependent variable is significantly influenced by the intervention of the mediating variable, it is called partial mediation. If it is not influenced significantly, it is referred to as full mediation (Hair, Black, Babin, & Anderson, 2006) . In this study, the DSE was hypothesized to have an indirect effect via PIR on the DSC, and if it was associated with DSC without the mediation of PIR, it would have a direct association. In addition, partial mediation would occur when the relationship between DSE and DSC is significantly attenuated by PIR and full mediation would occur when the influence was not significant. SEM is a method of analysing research models based on hypotheses and can be used to confirm the relationship between latent variables and observed variables, as well as correlations and directionality among latent variables.
Further, the confirmatory factor analysis model, regression model and complex path model can be verified using structural equation modelling (Hox & Bechger, 1998) . Thus, SEM with a bootstrapping approach was used to test whether PIR mediated the relationship between DSE and DSC.
Path analysis and bootstrapping were used for descriptive statistics and to verify the SEM in this study, with statistical significance set at p < .05. Full Information Maximum Likelihood (FIML) estimation of the parameters was used to solve the missing data. FIML is considered to be a direct method as the model parameters and standard errors are estimated directly from the available data and no missing values are imputed (Yuan & Bentler, 2000) .
Univariate skewness and kurtosis and multivariate kurtosis and critical ratio (CR) for the parameter estimates were checked to confirm the normality of the distribution. If univariate skewness and kurtosis were ranged from a value of −2-+2 and CR does not exceeds the critical value of |1.96| and |2.58|, it satisfied the normality of distribution for indicators (Kline, 2015) . and RMSEA ≤ 0.10 (Hu, Bentler, & Kano, 1992) .
| RE SULTS
| Demographics
The characteristics of the participants (N = 326) are presented in 
| Hypothesis 1
The study's first hypothesis was that both DSE and PIR would be associated with DSC. All variables included in the study were statistically significant. DSC was negatively correlated with PIR (r = −.33, p < .001), but positively correlated with DSE (r = .53, p < .001). PIR was negatively correlated with DSE (r = −.16, p < .001). Therefore, the first prerequisite for mediation analysis was met for PIR, DSE and DSC.
| Hypothesis 2
The second hypothesis tested was that PIR would mediate the relationship between DSE and DSC. The path model with the direct standardized coefficients is shown in Figure 1 . The direct standardized effect of DSE on DSC was β = 0.75 (p = .010), indicating that participants with better DSE were directly associated with better DSC.
An indirect effect between DSE and DSC was identified in the path diagram. As shown in Figure 2 , the standardized indirect effect of DSE on DSC mediated by PIR was β = 0.06 (p = .010), indicating that better DSE that promotes DSC is in part due to less PIR.
Participants who had greater DSE perceived less PIR (β = −0.18, p = .020) and less PIR indicated better DSC (β = −0.37, p = .013).
That is, a positive relationship between DSC and DSE in T2D patients remained significant after adjusting for PIR and there was a significant reduction in magnitude (β reduction in magnitude from 0.75-0.06) predicting the positive relationship between DSC and DSE (β = 0.06, p = .010); therefore, PIR partially mediated the prediction of diabetes self-care by DSE. The indirect effect model fit indices included chi-squared goodness-of-fit (χ 2 /df = 6.464), SRMR < 0.0001, GFI = 0.873, NFI = 0.737, CFI = 0.765) and RMSEA = 0.130.
| D ISCUSS I ON
The findings from our study showed that better DSE was associated with greater DSC. In addition, PIR partially mediated the relationship between DSE and DSC in people over the age of 65.
| Hypothesis 1
The major variables in this study, PIR, DSE and DSC, were found to have significant relationships with one another. DSE was positively correlated with DSC, and PIR had a negative correlation with DSE and DSC.
Diabetes self-efficacy and DSC were positively correlated, which is consistent with the findings of previous studies (Abubakari et al., 2016; Lee et al., 2016; Song et al., 2013) . DSE is the most influential factor in self-care management. High DSE allows for stable maintenance of A1C levels by encouraging appropriate selfcare, ultimately improving the quality of a patient's life (Song et al., 2013) . To improve DSC, nurses and healthcare providers must interact with patients, monitor their DSE and establish personalized goals and strategies to enhance DSE levels (Al-Khawaldeh et al., 2012) . For older patients, in particular, self-care can be difficult due to psychological and physical changes brought on by ageing. Thus, a nursing strategy is needed that caters to their special needs and is different from the approach used with younger patients (Sohn & Yang, 2013) . In this regard, the inclusion of self-efficacy in individualized education and intervention programmes for older persons with diabetes would be meaningful for their sustainable self-care management.
Diabetes self-efficacy showed a negative correlation with PIR, meaning the higher one's level of DSE, the lower the PIR. This finding is consistent with another study involving patients who used oral hypoglycaemic agents, which demonstrated that patients with higher DSE levels had less resistance to insulin regardless of whether they were undergoing treatment due to their positive attitude towards insulin (Nam & Song, 2014) . PIR was related to feelings of defeat, lack of command over one's life and low self-efficacy (Larkin et al., 2008) and those with less self-efficacy were found to have more PIR (Nam et al., 2010) .
Diagnosis of PIR and intervention in older patients enables early insulin treatment, which can improve their compliance as well as their quality of life (Kuo et al., 2017) . The strategy that promotes self-efficacy among older persons for the reduction of PIR seems highly necessary.
PIR was negatively correlated with diabetes self-care, meaning that patients with low PIR perform better self-care management. PIR can have negative consequences on a patient's health (Fu et al., 2009 ).
Interventions to reduce PIR resulted in better self-care management in elderly patients with T2D, resulting in decreased A1C levels (Kuo et al., 2017) . Prior to the administration of insulin treatment for patients with T2D, proper mediation should take place to reduce their PIR; patients can perform satisfactory self-care once they overcome PIR (Funnell, Kruger, & Spencer, 2004) . With the duration of diabetes prevalence increasing, systematic blood glucose management and self-care of older patients are growing in importance (Kim et al., 2007; Norris et al., 2002) . Hence, incorporating a PIR reduction plan in insulin self-injection training for T2D patients is suggested. A gradual, stepby-step approach is necessary to ensure that patients with T2D are F I G U R E 1 Direct effect of diabetes self-efficacy on diabetes self-care management F I G U R E 2 Partial mediation model of psychological insulin resistance in the relationship between diabetes self-efficacy and diabetes self-care management. PIR, psychological insulin resistance supervised from the onset of the illness and assisted in overcoming their psychological aversion towards insulin.
| Hypothesis 2
PIR was found to be a partially mediating variable in the relationship between DSC and DSE of persons with T2D.
Although the goodness-of-fit indexes did not meet all criteria, the research model can be accepted since both direct and indirect effects were shown to be statistically significant in our path analysis.
This study has important implications in that it confirmed the role of PIR in the relationship between DSE and self-care management, unlike previous studies that examined the relationships between self-care management and DSE, DSE and PIR and PIR and self-care separately. These findings suggest that PIR can play either a positive or negative role in the relationship between DSE and diabetes selfcare. Self-care education curriculum with an emphasis on enhancing self-efficacy, personal characteristics and communication with the healthcare provider is necessary to reduce PIR (Nam et al., 2010) .
PIR, in particular, is present in all patients diagnosed with T2D, regardless of whether insulin has been administered or not (Song, 2016) , and should be treated through proper diabetes management, education and counselling (Davis & Renda, 2006 (Kim et al., 2015; Norris et al., 2002) , personalized strategies tailored to the individual needs of patients with T2D will bring about positive changes to the patients' lives by improving self-care management and result in reduction of medical costs for society as a whole. 
| CON CLUS IONS
| RELE VAN CE TO CLINI C AL PR AC TI CE
This study demonstrates that PIR is a mediator of the relationship between DSE and self-care management. Thus, psychological insulin resistance in type 2 diabetes should be monitored consistently from the time of diagnosis and healthcare providers should implement appropriate tailored strategies for individual diabetes self-care management. In future research, clinical nurses need to develop strategies to reduce the psychological insulin resistance of type 2 diabetes to improve self-care management. 
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